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~~~~~~~~~~~~ DEPARTMENT OF THE ARMY
PHILADELPHIA DISTRICT. CORPS OF ENGINEERS

CUSTOM NOUSE—2 0 & CHESTNUT STREETS

PHILADELPHIA. PENNSYLVANIA 19106

IN NIP ~~Y ASFt ~ TO

IAP~ I-D

Honorable Brendan T. Byrne
Governor of New Jersey
Trenton, New Jersey 08621

Dear Governor Byrne:

Inclosed is the Phase I Inspection Report for Clementon Lake Darn in
Camden County , New Jersey which has been prepared under authorization of
the Darn Inspection Act , Public Law 92—367. A brief assessment of
the darn ’s condition is given in the front of the report.

Based on visual inspection , available records , calculations and past
operational performance, Cl~~~uton Lake Darn , a high hazard potential
structure , is judged to be in good overall condition. However, the

• dam’s spiliway is considered inadequate since 3 percent of the Spillvay
Design Flood —SDF— would overtop the darn. (The SDF, in this instance
ii one half of the Probable Maximum Flood.) The decision to consider
the spillway “inadequate” instead of ‘ seriously inadequate” is based
on the fact that failure from overtopping would not significantly increase
the hazard to loss of life downstream from the darn from that which would
exist just before overtop ping fai lure. To insure adequa cy of the structure ,.
the following actions , as a minimum, are recoi=*nded :

a. The spilivay ’s adequacy should be determined by a qualified
professional consultant engaged by the owner using more sophisticated
methods, procedures , and studies within six months from the date of
approval of this report. Any remedial measure s necessar y to insure the
adequacy of the spilivay and to prevent overtopping should be initiated
within calendar year 1980 • In the interim, a detailed emergency operation
plan and warning system, should be promptly developed . Also, during
period s of unusually heavy precipitation, around the clock surveillance
should be provided.
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IAPEN-D
Honorable Brendan T. Byrne

b. Th. following remedial actions should be completed within six
months from the date of approval of this report:

(1) Remove all tress and brush on the embankment with ~~~~~~~ dis-
turbance of the ground surface in order to reduce the piping potential.

(2) Repair eroded areas and the broken and cracked roadvay pavement
on the upstream slope of the dam. Riprap should be placed along this
slope to protect it against wave attack and drainage induced erosion.

(3) Thoroughly inspect the timber spilliway and the bridge. Rotted
timbers should be replaced and cracks and spalling in the bridge struc-
ture and vingvalls should be grouted and sealed .

• (4) Inspect and repair the opening observed in the stone drywall
southwest of the bridge .

(5) A topographic survey ahould be made to establ ish the existing
conditions at the darn .

A copy of the report is being fur nished to Mr. Dirk C. Rofman , New :1
Jersey Department of Environmental Protectio n, the designated State
Office contact for this program. Within five days of the date of this
letter , a copy will also be sent to Congressman James J. Florio of
the First District • Under the provisions of the Freedom of
Information Act , the inspection report will be subject to re lease
by this office, upon request, five days after the date of this
latter .

Additional copies of this report nay be obtained from the National
• Teeb~~cal Information Services (NTIS), Spring field , Virginia 22161

at a reasonable cost. Please allow four to six weeks from the date of
V this leftêr Tar NTIS to have copies of the report available.
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Honorable Br.ndan T. Byrne

An important aspect of the D Safety Progra m will be the implementation
of the recommendations made as a result of the inspection. We accordingl y
request that we be advised of proposed actions taken by the Stats to
iapl.rnsnt our recc~~~ndations.

Sincerely,

• 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

1 m c i  JAIIES C. T~~
As stated Colonel , Corps of £itg{n.srs

District Engineer

Copies furnished :
Dirk C. Rofrna n, P.E., Deputy Director
Division of Water Resources
N. J. Dept. of Environmental Protection
P. 0. Box CN029
Tr.nton , NJ 08625

John O’Dowd, Acting Chiaf
Bureau of Flood Plain Management
Division of Water Resources
N. J. Dept. of Environmental Protection
P. 0. Box ø~O29
Trenton, NJ 08625
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CLEMENTON LAXE DAN (NJ OO41O)

CORPS OP ENGIN EERS ASSESSMENT OP CENERAL CONDITIONS

This darn was inspected on 18 December 1978 by Stor ch Engineering under
contract to the State of New Jersey. The State , unde r agreement with
the U.S. Army Engineer District , Philadelphia , had this inspection performed
in accordance with the National Dam Inspection Act , Public Law 92—367.

Clementon Lake Darn , a high hazard potential structure , is judged to be
in good overall condition . However , the dam’s spiU.way is considered
inadequate since 3 percent of the Spiliway Design Flood —SDF— would
overtop the dam . (The SDF , in this instance is one half of the Probable
Maximum Flood.) The decision to consider the spiliway “inadequate ”
instead of “seriously inadequate” is based on the fact that failure from
overtopping would not significantly increase the hazard to loss of life
downstream from the dam from that which would exist just before overtop—

• ping failure. To insure adequacy of the structure , the following actions,
as a minimum, are recommended :

a. The spilivay ’s adequacy should be determined by a qualified
professional consultant engaged by the owner using more sophisticated
methods, procedures, and studies within six months free the date of
approval of this report . Any remedial measures necessary to insure the

• adequacy of the spilivay and to prevent overt opping should be initiated
within calendar year 1980. In the interim , a detailed emergency operation
plan and warning system , should be promptly developed. Also , during
periods of unusually heavy pr ecipitation , around the clock surveillance
should be provi ded .

b. The following remedial actions should be completed within six
months from the date of approval of this report :

(1) Remove all trees and brush on the embankment with minimal dis-
turb ance of the groun d surface in order to reduce the piping potential.

(2) Repair eroded areas and the broken and cracked roadway pavement
on the upstream slope of the darn . Ripra p should be placed along this

• slope to protect it against wave attack and drainage induced erosion.

(3) Thoroughly inspect the timber spilivay and the bridg e . Rotted
timbers should be replaced and cracks and spal ling in the bridge struc-
ture and vingvalls should be grout ed and sealed.

I
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(4) Inspect and repair th . opening obs.rvsd in the ston. drywall
southwest of the bridge .

(5) A topographic survey should be made to estab lish the existing
conditions at the dam.

J S G . TON
lonel, Corps of Engineers

District Engineer

DATE : ~~~~ /97’9
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PHA SE I REP ORT
NATIONAL DAM SAFETY PR OGRAJI

Name of Dam : Clementon Lake Darn, N300410
State Located : New Jersey
County Located: Camden
Drainage Basin: Delaware River
Stream : North Branch , Big Timber Creek
Date of Inspection: December 18, 1978

Assessment of General Condition o~ Darn

Clementon Lake Dam is in good overall conditio n , and outwardly
structurally stable , however the hydraulic capacity of the spili way
is inadequate. The SDF (Spiliway Design Flood) for Clerienton Lake
Darn is 1/2 PMF. The spiliway at the dam is capable of passing
approximately one percent of the PMF without overtoppin g the dan.

It was also determined that the innediate downstream channel ,
consisting of a concrete trapezoidal channel is hydraulically
adequate to accommodate the SDF peak flow .

The..ewr~er &hould engage a qualified professional engineer soon to
accurately analyze the hydrologic and hydraulic characteristics of

• the darn and then design modifications to the darn and spillwa y so
that the spiliway is capable of accommodating the SDF (Spiliway
Design Flood).

A comprehensive topographic survey should be performed to establish
the existing conditions at the darn .

it
~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ ~ -~•‘••~—. ,~~~~‘ 4



~ •

.

-~~~- - ~•~
_

The following remedial work is recommended to be performed in the
near future :

1) All trees and brush on the embankment should be removed
with minimal disturbance of the ground surface .

2) Eroded areas and the broken and cracked roadway pavement
on the upstream slope of the darn should be repa i red.
Riprap should be placed along this slope to protect it
against wave attack and drainage induced erosion.

3) The timber spfllway and the bridge should be thoroug hly
inspected. Rotted timbers should be replaced and cracks
and spa lling in the bridge structure and wingw alls should
be grouted and sealed.

4) The opening observed in the stone drywall southwest o~
the bridge should be inspected and repaired.

The owner ’s annual inspection and maintenance program should be
continued . However, inspections should be performed by a qualified
professional eng ineer. Observations , measurements and remedial
measures should be recorded in a permanent file available for
public inspection. Annual maintenance should include removal of
brush and trees from the embankment and repair of riprap slope
protection after it has been placed on the upstream face of the
dam.

~~~

Richard J. McDermott , P.E.
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PREFA CE

This report is prepared under guidance contained in the Recomended
Guidelines for Safety Inspection of Dams , for Phase I Investigations.
Copies of these guidelines may be obtained frcxii the Office of Chief
of Engineers , Washington , D.C. 30214. The purpose of a Phase I
Investigation is to identify expeditiously those dams which may
pose hazards to human life or property . The assessment of the
general condition of the dam is based upon available data and
visual inspections. Detailed investigation , and analyses involving
topographic mapping, subsurface investigations , testing, and detailed
computational evaluations are beyond the scope of a Phase I investigation ;
however, the investigation is intended to identify any need for
such studies.

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions

• at the time of inspection along wi th data ava ilable to the inspection
team. It is important to note that the condition of dam depends on
numerous and constantly changing internal and external conditions ,
and is evolutionary in nature . It would be incorrect to assume
that the present condition of the darn will continue to represent
the condition of the dam at some point in the future. Only through
continued care and inspection can there be any chance that the
unsafe conditions be detected .

Phase I inspections are not intended to provide detailed hydrologic
j and hydraulic analyses. In accordance with the established Guidelines ,

the Spiliway Test flood is based on the estimated “Probable Maximum
Flood” for the region (greatest reasonably possible s;orm runoff),

j or fractions thereof. The test fl ood provides a rnea~ ire of relative
spillway capacity and serves as an aid in determining the need for
more detailed hydrologic and hyd raulic studies , considering the
size of the dam , its general conditi on and the downstream damage
potential.

- ~~~
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

CLEMENTON LAKE DAM I.D. NJOO4IO

SECTION 1: PROJECT INFORMATION

1.1 Genera l

a. Authority

Public Law 92—367, August 8, 1972 authorized the Secretary
of the Army , throug h the Corps of Eng ineers , to initiate
a National Program of Dam Inspection throughout the
United Sates. The Division of Water Resources of the New
Jersey Department of Environmental Protection (NJDEP) in
cooperation with the Philadelphia District of the Corps
of Engineers has been assigned the responsibility of
supervising the inspection of dams wi thin the State of
New Jersey. Storch Engineers has been retained by the
NJDEP to inspect and report on a selected group of these
darns. The NJDEP is under agreement wi th the Philadel phia
District of the Corps of Eng ineers.

b. Purpose of Inspection

Clemen ton Lake Darn was i ns pected on December 18, 1978 to
generally assess the structural integrity and operational
adequacy of the dam and appurtenances.

1
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1.2 Description of Project

a. Description of Dam and Appurtenanc es

The facilities at Clementon Lake Darn consist of an earthfi ll

embankment and one controlled spillway consisting of

three timber slide gates (see Plates 4 and 5 and Overview

Photo).

Discharge from the spillway flows under Camden County

Bridge E8—1O; which is at the northeast end of the darn

and i nto a concrete trapezoidal channel portion of the

North Branch of Big Timber Creek.

The earthfill embankment is about 375 feet long wi th its

crest at elevation 56.7 (MSL) and is ali gned approximately

northeast/southwest. The embankment crest is surfaced
with an asphalt paved roadway approximately 30 feet wide
over most of its length and about 27 feet wide at the
bridge. The upstream embankment slope is about 2.5
horizontal to 1 vertical from the pavement edge to the
water line. Surface soil on the side slopes is sandy and
is partially covered wi th sparse grass in the form of
large tufts. The downstream embankment slope is about
3. 5 horizontal to 1 vertical for a vertical height of
about 4 feet. the area downstream from the embankment
toe consists of an undeveloped gradually sloping area
with sparse grass cover.

The spiliway consists of three timber slide gates fitted
in a timber frame located on the upstream side of Camden
County Br id ge No. 8E-1O. The gates normally function as

2
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an overflow weir with a total crest length of about 12.8
feet. The tops of the gates are at elevation 54.0, about
2.7 feet below the dam crest. The slide gates also serve
as outlet works with maximum opening heights of about 5.3
feet. The gate inverts are at elevation 51.0 about 2.3
feet above the invert of the discharge culvert.

The spillway discharges throug h the opening under Camden
County Bridge No. 8E-1O. This bridge consists of a
reinforced concrete structure that was reconstructed in
1938. The cross—sectional area under the bridge is about
14.5 feet wide by 7 feet high. The area is partially

• obstructed at the upstream side by an 8 inch diameter
cast iron water pipe spanning the width of the opening.
The pipe is located about 2.5 feet below the unders ide of
the bridge deck.

j Discharge from the spiliway flows under the bridge , and
down a concrete channel transition section at the downstream
end of the bridge to the downstream concrete trapezoidal
channel. The trapezoidal channel consists of a low-flow
depressed center area 4.8 feet wide by 1.7 feet deep,
flanked by horiztonal areas abou t 6 feet wide. The sides
of the channel slope up at about 2.3 horizontal to 1
vertical with a vertical height of 5.7 feet. The channel
invert at the downstream end of the bridge is at elevation
38. 6. The concrete trapezoidal channel continues for
about 300 feet , where it passes under two road bridges.
Beyond the second brid ge discharge flows into a natura l
earth channel .
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b. Location

Clementon Lake Dam impoun ds Clementon Lake and i s situated
at the northwest end of the lake . The dam is loca ted
across the North Branch of Big Timber • Creek, in the
Borough of Clementon , Camden County, N. J.

_ 
1. 
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c. Size and Hazard Classif ication

Si ze and Hazard Classif ication criteria presented in “Recom-
mended Guidelines for Safety Inspection of Dams ”, published by
the U.S. Army Corps of Engineers are as follows :

SIZE C L A S S I F I C A T I O N

Impoundment
Category Storage (Ac-ft) Height (Ft)
Small <1000 and >50 <40 and >25
Intermediate >1000 and <50,000 >40 and <100
Large >50,000 >100

HAZARD POTENTIAL CLASSIFICATION

Category Loss of Life Economic Loss
(Extent of Development) (Extent of Development)

Low None expected (no per— Minimal (Undeveloped
manent structu res for to occasional structu res
human habitation) or agriculture )

Significant Few (No urban develop- Appreciable (Notable
ments and no more than agriculture , industry
a small number of or structures)
inhabitable structu res)

High More than few Excess ive (Extensi ve
community , industry
or agricul ture) 

- 
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The characteristics of Clementon Lake Dam are:

Storage = 79 acre-feet (at top of dam)

Height = 18 feet

Potential Loss of Li fe : Approximately 12 commercial
and residential structures
located wi thin the downstream

SDF flood plain.

Potential Economic Loss : Two road bridges about
300 and 500 feet downstream.
Commercial and residential
development wi thin the
downstream flood plain.

Therefore, Clernenton Lake Dam is classified as “Small”
size and “High” hazard potential.

d. Ownership

Clemen ton Lake Darn is owned by Clernenton Lake Park, Inc.,
P.O. Box 176, Clemen ton, New Jersey 08021.

e. Purpose of Darn

Clementon Lake Dan originally was constructed to impound
water to power a gristmill. Reportedly, the impoundment
use was changed to recreational use in 1907.

_ _ _ _  - - 
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f. Design and Construction History

There is no information available for the origin al design
and construction of the darn or appurtenances. Reportedly,
the dam was built in the mid 1800 ’s and has been altered
periodically as required .

New slide gates were installed in 1925 after the spil iway
was damaged by flooding caused by the failure of an
upstream dan. Reportedly, the dam has not been breached
since it was constructed , however it was overtopped once
in 1940 when the upstream dams failed . Depth of flow
over the dam was reported to be about 3 inches , but there
was no damage to the darn or appurtenances .

The center gate at the spillway was equipped with a
lifting mechanism in 1942. Presently all of the gates
have lifting mechanisms .

The bridge at the northeast end of the darn was reconstructed
• 

• 
in 1938. One construction drawing for this bridge was
obtained from the Camden County Engineering Department.
This drawing indicates replacement of the bridge superstructure .

g. Normal Operational Procedures.

The ownership of the lake and dam was transferred to
Clemen ton Lake Park, Inc. in March 1977. Reportedly, the

:1 operational procedures established by the present owner
are: 1) to monitor and record the lake level periodically,
as frequently as hourly during intense storms , and 2) to
open the gates to lower the lake level as required during
these periods.

• ~•-----~~ - _ ..~~. ±.-- • . - ---- . •~~~~~~~~~~~~~~
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The lake level is l owered annually in September and
remains at that level until the end of March. During
this period the lake basin is cleaned , docks are repai red
and the dam and appurtenances are inspected. Repairs are
performed “as-needed ”. No repair work has been performed
on the dan or appurtenances since 1977.

Reportedly, the crest road is owned and maintained by the
Borough of Clernenton and the bridge at the northeast end
of the darn is owned and maintained by Camden County .

1.3 Pertinent Data

a. Drainage Area — 2.8 square miles

b. Di scharge at Damsite

Maximum Known Flood at dansite 1940 ( Dam overtopped)
Outlet works at pool elevation 112 c.f.s.
Diversion tunnel low pool outlet

at pool elevation N.A. •
Diversion tunnel outlet at normal

pool elevation N.A.
Gated spillway capacity at normal

pool elevation 4 c .f .s. (Estimated)
Gated spi llway capacity at top

of dam 163 c.f.s.
Ungated spillway capacity at top

of dam N.A.
• Total spiliway capacity at top

of dam 163 c.f.s.

8
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c. Elevation (Feet above MSL)

Top of Dam 56. 7
Maximum pool-design surcharge 58. 8
Full flood control pool N.A.
Recreation pool 54.0
Spillway crest 54.0
Upstrear;~ portal invert diversion

tunnel N.A.
Stream bed at centerline of dan 48. 7
Maximum tailwater 45 (Estimated)

d. Reservoir

Length of maximum pool 2200 feet
Length of recreation pool 1800 feet

Length of flood control pool N.A.

e. Storage (Acre-feet)

Recreation pool 28 acre-feet
Flood control pool N.A.
Design surcharge 131 acre-feet
Top of darn 79 acre-feet

f. Reservoir Surface (acres)

Top of Dam 22 acres (estimated)
Maximum pool 27 acres (estimated)
Flood control pool N.A.
Recreation pool 16 acres
Spillway crest 16 acres
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g. Dam

Type Earthfill
Length 375 feet
Height 18 feet
Side slopes — Upstream 2.5 horiz. to 1 vert .

Downstream 3.5 horiz. to 1 vert.
Zoning Unknown
Impervious core Unknown
Cutoff Unknown
Grout curtain Unknown

h. Di version and Regulating Tunnel N.A.

i. Spillway

Type Timber slide gates
Length of weir 12.8 feet
Crest elevation 54.0
Gate Manual Slide Gates ,

(3 gates , 4.3’ wide by

• 3.0’ high )
Upstream channel N.A.
Discharge Cu l vert Bridge opening

(7’high by 14.5’wide)
Downstream Channel Trapezoidal Concrete Channel

j. Regulating Outlets Manual slide gates
(above)

10
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SECTION 2: ENGINE ERI NG DATA

2.1 Desi~n

There is no engineering data available for the dan or the
spiliway . One construction drawing was obtained from Canden
County Engineering Department for reconstruction of the super-
structure for the bridge at the northeast end of the darn.

2.2 Construction

There are no records ava i lable for the construction or repair
of the darn or appurtenances. A “Reference Data ” form obtained
from the Camden County Engineerin g Depar tment i ndicates that
the darn was repaired in 1925 after it was damaged by a flood.
Reported ly, the s lide gate s on the spillIIay were
rep laced about 15 years ago and a steel sheet pile wall was
installed along the upstream embankment slope to protect it

against erosion caused by power boat wakes.

2.3 Qperation

Reportedly, the present owner is keeping general operational
records. These records consist of information pertaining to

monitoring of the water level and operation of the sli de

gates. The lake level is lowered annually from September to
March to permit cleaning of the lake , r epa i r  of docks and
inspection and repair of the dam and appurtenances.

One darn inspection report was on file with the Camden County
Engineering Department for an inspection performed on May 1, 1974.
The report indicates that the darn was generally in sound
condition; and it was recommended that riprap be placed on the
upstream slope and a crack in the upstream part of the spil iway
be grouted. No evidence of the riprap was observed during
the field inspection.
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2.4 Evaluation

a. Availability

Engineering data for the original dam and appurtenances

are not available. One drawing for the reconstruction of
the br idge s u p e r s t r u c t u r e  for the b r i d ge at the northeast
end of the darn is avai lable from the Camden County Engineering
Department.

b. Adequacy

Engineering data pertain ing to Clernenton Lake Dam is not
adequate to be of significant assistance in performing a

Phase I assessment.

c. Validity

The si ng le cons t ruc t ion d raw ing for the 1938 r econs t ruc t ion
of the bri dge at the northeast end of the dam was generally

accurate with respect to the as-built conditions observed
during the field imspection .

12

• - — — —•---•-----————
~~~~~--~~~~ —p. . - • . . • • — — -..-—-— •— - - -— . • - 

~~~~ 
—5—--; — - • ~ -••



. •• -~~~~~~~ • - • - • •~~~~~~~~~~-~~~~ ~~~~~--~~~~ -_ —-- -- _~~~~__ _ _ _ _._5 ~~•
•~S~~~~~~~

_  —I -
~~~~~~~~ 

. —•-

II

SECTION 3: VISUAL INSPECTION

3.1 Findings

a. Genera l

The inspection of Clernenton Lake Darn was performed on
December 18, 1973 by members of the staff of Storch

Engineers. A copy of the visual inspection check list is
contained in Appendix 1. 

-

The following procedures were employed for the inspection :

1. The embankment of the dam, appurtenant structures
and adja cent areas were examined .

2. The embankment and appurtenant structures were
measured and key elevations were determined by
hand level.

3. The embankment , appurtenant structures and

adja cent areas were photographed.

Information presented in the. following paragraphs of this
Section consists of observations made during the field
inspection.

b. Dam

The dam was observed to be in good condition. The embankment
is generally straight and level over its 375 feet of

length wi th no noticeable localized depressions. The
remains of the above ground portions of a steel sheet
pile slope protection were observed lying along the

13
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upstream slope of the embankment. The sheets had apparently
rusted through at the normal water level . There was no
evidence of riprap protection along the upstream slope as
had been recommended in the 1974 dam inspection report
and the slope was still in need of stabil ization. Longitudinal
cracks were noted in the bituminous roadway pavement on
the upstream edge of the dam crest. Areas were observed
where pavement had been undermined and broken away at the
upstream edge. This damage was apparently due to poor
road drainage and perhaps wave action.

Most of the embankment slopes were covered wi th sparse
grass in the form of large tufts. A few small trees were
noted on the downstream embankment slope . No animal
burrows were observed along any portion of the dam.

A diagonal opening was observed at the bottom of a stone
dry wall in the northeast bridge abutment on the downstream
face. There were no signs of distress in the dry wall
nor seepage from the opening.

Two pipes outlet on the downstream face of the embankment ,
one on each side of the briOge abutments. The pipe on
the southwest side of the bridge was dry and apparently
drained a roadside catch basin on that side of the bridge .
Water was flowing from the pipe on the northeast side of
the bridge. The source of the water could not be determined

at the tine of the inspection. Both pipes were connected
to the downstream channel with short concrete paved
swa les.

Generally, surficial soils at the darn site consist of
silt and sand with some clay , and significant organic

14
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matter. Underlying soils are composed of sand wi th
Interbedded silty sand , known as Ki rkwood Sands formed
during the Tertiary Period . Bedrock is generally more
than 100 feet below the surface.

c. Appurtenant Structures

Sp i l l w a y

The spillway structure consists of 3 timber slide gates
mounted in a timber frame, all of wh i ch were in good
condition. Reportedly, all of the gates are operable.
The lake was drawn down about 2.5 feet at the time of the
inspection , exposing most of the hei ght of the gates.
The northeasterly gate was open to a height of about 1.5
feet and the invert was submerged by overflow.

Di scharge Culver t

The discharge structure , consisting of Camden County
Bridge E8—1O(1939), was observed to be in fair conditio n .
Spalling was noted on the concrete surfaces on the downstream
bridge wingwalls.

Timber members were inset in the lower.portions of the
vertical concrete abutment walls. These members were
apparently nailers for timber facia planks and serve no
structural purpose. Both the inset timbers and the
planks were deteriorated and in very poor condition.

15
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d. Reservoir Area

Clementon Lake is apporximately 1800 feet long and about
400 feet wide. About two—thirds of the immediate shoreline
is developed wi th private residences •and the remainder is
developed as Cl ementon Lake Amusement Park. The residential
shoreline generally slopes up at between 2 and 12 percent

4 from the lake . There are several small boat docks along
the residential shoreline. Most of the amusement park
shoreline is fronted with a reinforced concrete retaining
wall. The amusement park also has one boat pier , two
swimming platforms and a diving platform .

e. Downstream Channel

Discharge from Cl ementon Lake enters a trapezoidal concrete
channel that extends about 300 feet to two downstream
road bridges , beyond wh ich the channel remains in a
natural condition. The downstream channel is known as
the North Branch of Big Timber Creek which flows through

H a densely populated portion of the Borough of Clementon.

The trapezoidal channel consists of a l ow—flow depressed
center section 4.8 feet wide and 1.7 feet deep. The
channel bottom extends horizontally from the depressed
section , about 6 feet on each side. The sides of the
channel slope up at 2.3 horizontal to 1 vertical, a
vertical height of abou t 5.7 feet.

16
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SECTION 4: OPERATIONAL PROCEDURES

4.1 Procedures

The water level in Clementon Lake Dam is normally naturally
control led by overflow at the timber slide gates. Reportedly,
during intense storm s the lake level is monitored frequently - •

• and the slide gates are opened to maintain a lower lake level.
Experience has shown that it takes about 2 days to draw the
lake down .

4.2 Maintenance of Dam

Apparently maintenance of the darn is shared . The owner ,
Clernenton Lake Park , maintains the spi liway and the earth
embankment. The Borough of Clementon maintains the crest
roadway and Camden County maintains the bridge at the spiliway .

Reportedly, the lake is drawn down annually from September to
March. During this period the embankment and spil lway are
inspected and repaired . There are no records available documenting
the work performed in the past.

Repairs are generally performed on the crest roadway and the
bridge on an ”as—needed ” basis. There are no records available
for repairs performed on the crest roadway. The last recorded
maintenance performed on the bridge is the 1938 reconstruction
of the superstructure .

Reportedly, the steel sheet piles along the upstream dam slope
were installed about i-s years ago as slope protection to

fr prevent erosion caused by power boat wakes. This sheeting has
been neglec ted and al lowed to deteriorate due to the absence
of power boat traffic on the lake in the recent past.

17

~~ ~~~~ 4•.•~~~~~~~~~~~~~~~~~~~~~~~~~~~
•
~~~~~~~~~~~~~~~~ • ~~~ •

~~~~~
•
~~~~~~ • .



- 
____________________

Judging from the present condition of the darn and appurtenances ,
overall maintenance by the three groups mentioned above has
been adequate with the exception of the following areas:

1) Steel sheet piles on the upstream embankment slope
rusted through. •

2) Crest road pavement on upstream side cracked and
broken from erosion of adjacent slope .

3) Timber nailers and facia planks on bridge abutment
walls deteriorated .

4) Spal led concrete surfaces on wingwalls downstream of
bridge.

4.3 Maintenance of Operating Facilities

Reportedly, the slide gates at the darn are inspected and

maintained annually, and all are presently operable. Documentation
for the maintenance performed on these facilities is not
available.

4 ,4 Description of Warning System

There is no formal warn ing system for the dam. The lake level
is monitored periodically, and as frequently as hourly during
intense storms. The slide gates at the spiliway are opened to
maintain a lower level in the lake during these periods ,
however there is no policy of informing the local authorities
or the population along the downstream channel of operational
changes or impending danger . 
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4.5 Evaluation of Operational Adeq uacy

The overall conditi on of the darn, operating facilities and
other appurtenances is good . Maintenance has been adequate ,
except in the above noted areas. Maintenance documentation
has been poor. The lake level monitoring system as described
by the owner is adequate for operation of the gates, but the
local authorities should be informed of major actions or
potentially dangerous conditions.
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SECTION 5: HYDRAULIC /HYDROLOGI C

5.1 Evaluation of Features

a. Design Data

Si ze and hazard classification were used in conjunction
with “Recommended Guidelines for Safety Inspection of
Dams ” published by the U.S. Army Corps of Eng i neers to
establish the SDF (Spiliway Design Flood) for Clernenton
Lake Darn. The appropriate design range for this facility
is 1/2 PMF to PMF (Probable Maximum Flood). Since the
characteristics for Clernenton Lake Dan as described in
Section 1, fall in the lower end of the prescribed range ,
the 1/2. PMF is used as the SDF.

The inflow hydrograph for Clenenton Lake Darn was calculated
using the Soil Conservation Service Triangular Unit
Hydrograph with the curvilinear transformation and the HEC— 1— DB
computer program. General hydrologic characteristics
used in this method were computed using USGS quadrangles
and aerial photographs. The drainage area contributing
to Clementon Lake is 2.8 sqi~are miles. Most of the
watershed is sparsely developed wi th cranberry bogs ,
woodland , and three upstream lakes. Reservoir storage
capacities were estimated using surface areas measured
from USGS quadrangles. Discharge hydraulics for the
spi liway were computed considering the slide gates as
sharp-crested we irs up to the top of the openings and as
submerged orifices for higher water levels (see Appendix 4).

The SDF infl ow hydrograph was routed through the spi llway
at Clernenton Lake Darn using the FIEC-1-DB computer program
which indicated that the dam would be overtopped.

20
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Computations show that overtopping in a non—breach condition
would occur for about 11 hours with a maximum flow height
above the dam crest of 2.1 feet and a maximum discharge
of 4,982 c.f.s. It was also computed that the existing
spiliway is adequate for a maximum storm equivalent to
1 percent of the PMF without overtopping the darn.

b. Experience Data

Reportedly, C~e-;enton Lake Dam has not been breached
since it was constructed in the mid 1800’s and has been
overtopped once in 1940 with no damage.

c. Vi sual Observation

At the time of the field inspection there was no evidence
of recent overtopping of the dam .

d. Overtopping Potential

As indicated above , a storm of magnitude equal to the SDF
would cause overtopping of the dam to a height of about
2.1 feet wi th a peak discharge of 4,982 c.f .s. in a
non—breach condition .

Based on field observation , overtopping of Clementon La ke
Dam would develop along the entire dam crest (375 feet),
except at the bridge (approximated 50 feet). Overtopping

j would also occur along the lake shoreline southwest of
the darn which is level and at the same elevat ion as the
dam crest for about 250 feet. Therefore , the effective
overtopped length for the dam would be approximately 575
feet.
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The high water levels that would be associated wi th an
overtopping condition would probably breach the darn.
Based on field inspections the breach would probably
occur in the area southwest of the spillway and would not
have a bottom elevation below elevation 52.8 (approx.
elevation of downstream toe southwest of trapezoidal
channel). The breach condition was analyzed wi th
the HEC— 1-DB computer program and it was computed that
overtopping of the darn would develop to a maximum height
of 0.9 feet above the darn crest and a maximum discharge
of 4,986 c.f.s. would occur. Based on the confi guration
of the large flat undeveloped area immediately downstream
of most of the embankment and the estimated lowest breach
bottom elevation of 52.8, the hydraulic head differential
that would exist during a breach would be small and
breach discharge would spread out over a very broad area
draining to the concrete trapezoidal channel . The trapezoidal
channel will accommodate the peak breach discharge , and •

will maintain a low level of flooding immediately downstream
of the dam. The breach discharge would be passed to the

• natural downstream channel and would result in flood of
about the sane magnitude as would result from an overtopping
condition.
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SECTION 6: STRUCTURAL STAB ILITY

6.1 Evaluation of Structural Stability

a. Visual Observations

The embankment and appurtenances appeared to be structurally
stable at the time of the field inspection with no major
cracks, displacement or settlement.

b. Design and Construction Data

Information pertaining to structural stability analyses
and construction of the dam is not available for the dam
or appurtenances.

c. Operating Records

Operating records are being kept for gate operation by
the present owner. No records were kept prior to 1976.
Data pertaining to maintenance of the darn and appurtenances
are not available.

d. Post Construction Changes

Based on the “Reference Data ” obtained from the Camden
County Engineering Department , the spillway was repaired

-j in 1925 after being damaged by a flood . New gates were
installed at the spiliway in April 1925, and an operating
mechanism was installed on the center gate in 1942.
Steel sheet pile slope protection was installed along the
upstream embankment slope about 20 years ago and has

H since rusted through at the normal pool elevation.

23
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The superstructure of the bridge forming the discharge
culvert for the spillway was reconstructed in 1938, but
the discharge area beneath the bridge was not changed
substantially.

e. Seismic Stability

Clementon Lake Dam is located in Seismic Zone 1 as defined
in “Recommended Guidelines for Safety Inspection of
Dams ,” which is a zone of very low seismic activity .
Experience indicates that dams in Seismic Zone 1 will
have adequate stability under seismic loading , if stable
under static loading conditions. Based on observation
made during the field inspection , Cl ementon Lake Dam
outwardly appeared to be stable under static loading
conditions.

I
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SECTION 7: ASSESSMENT AND R E C O M M E N D A T I O N S

7.1 Dam Assessment

a. Safety

Based on the hydraulic and hydrologic analyses described
in Section 5, and Appendix 4 the spillway at Clernenton
Lake Dan is hydraulically inadequate and capable of
passing flows equal to about one percent of the PMF without
overtopping the dam. A storm equivalent to the SDF
(1/2 PMF) would probably overtop and breach the dam ,
resulting in increased outflow and release of stored
runoff.

Field conditions dictate that the breach configuration
would be broad and relatively shallow , outfiowing to an
undeveloped flat grassed area . Under projected breach
conditions peak discharge would not exceed the capacity
of the trapezoidal channel and would be passed to the
natural downstream channel causing inundation of the
downstream flood plain.

Outwardly, the facilities at Clementon Lake Dam appear to
be structurally stable , based on field inspection observations.

• b. Adequacy of Information

Information sources for this study include : 1) field
investigations , 2) Plan titled “Reinfo rced Concrete Deck”
dated Decerrber 1938, prepared by S. Herbert Taylor ,
Camden County Engineer , 3) USGS quadrangles , 4) aerial
photographs for Camden County and 5) consultation wi th
owner.
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Information available and data collected for Clementon
Lake Dam are sufficient to allow a Phase I assessment as
outlined in “Recommended Guidelines for Safety Inspection
of Darns .”

Some data not avai lable are as follows :

1. Records of maintenance for the dam and appurtenances .
2. Typical earth embankment sections.
3. Structural and hydraulic design computations

and reports .
4. Soils report for the site .
5. Records of post construction changes.

c. Necessity for Additional Data/Evaluation

Although some data pertaining to Clementon Lake Dam are
not available , additional data are not considered imperative

- t for this Phase I evaluation.

7.2 Recommendations

a. Remedial I1easures

Based on hydraulic and hydrologic analyses performed for
this report, the spiliway is assessed as inadequate . It
is therefore recommended that , a qualified professional
engineer be engaged soon to more accurately analyze the
runoff characteristics of the watershed , the hydraulic
capacity of the spillway and the capacity of the downstream
channel area. Based on the findings of these analyses
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modifications to the dam and spi liway should  be designed .
The following alternatives should be considered :

1) Improve the present spiliway to accommodate the
routed SDF flow rates.

2) Construct additional outlet facilities in the
form of auxiliary spi- llways and emergency
spillways .

It is further recommended that the following measures be
undertaken by the parties responsible for maintenance in
the near fu tu re :

1) All trees and brush on the embankment should be
removed wi th minimal disturbance of the ground
surface.

2) Eroded areas and the broken and cracked roadway
pavement on the upstream slope of the dam
should be repa i red . Riprap should be placed
along the upstream slope to protect it against
wave attack and drainage induced erosion.

3) The timber spillway and the bridge should be
thoroughly inspected . Rotted timbers should be
replaced and cracks and spalling in the bridge
structure and wingwa lls should be grouted and
sealed.
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4) The opening observed in the stone drywall
southwest of the bridge should be inspected and
repa ired .

The implementation of the above measures will require
proper detailed design and that applicable NJDE P approvals
be obtained .

b. Maintenance

The owners ’ annual inspection and maintenance program
including drawing the lake down should be continued ,

• however the inspections should be performed by a qualified
professional engineer. Observations and measurements
should be recorded on standardized check -list forms and
included in a permanent file along wi th records of maintenance
work performed . This permanent file should be available

F for public inspection. Repa i rs should be performed as
required and the following maintenance should be performed
annually: remove brush and trees from the embankment ,
reshape riprap along upstream slope after it has been
placed and add material where needed .

c. Additional Studies

A qualified professional engineer should be engaged soon
to perform a more sophisticated hydrologic and hydraulic
analysis of the watershed and the spillWay , and to desi gn
modifications to the spillway so that a storm equivalent
to the SDF can be accommodated.
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A comprehensive topographic survey of the dam and appurtenances
- should be perfo rmed in the near future by a licensed land

- surveyor to establish the present condition s. This
survey should be included in the owner ’s permanent file
for the darn.

29

_ _  ~~~~~ _ _ _ _ _ _ _ _ __ _ __ _



- -—, ,—~~ -- - - -_—_——,•—-—-•----..••—.- 5- .-“———--—— - —--• ——-——-—---————-•—-— ~~•• •••~5.~~• 
5—_ -~~__-—~-•5_5-,•,- -- - - 

~~~~~~ 5, 
~~~~~~~~~~~~~~~~~~~~~~ 

••
~ ~

—•---.
~~~~~~~~

-----
~

--—-

PLATE S

- --5 - --5 -  
•_ _

~~~~~~~~ j  

-d

— ~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ -~~~~~~ --~ -5 5J~~~~~~~~~~ 5-5 - .~ l , 1 4 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~1l~



~~~
.— -• ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~

~~~~~~~~~
4 1 A, r P.SSA~~~,—

— 
~

WAR~ IN / 
~

— ~~ ~~RGEW

- - ..•
— ..

.4~~~
.,

/ ‘--5 —
’ — — i. - .  _,Joscw

T 
~~

-- -
~ ;~ . -~ . ~~

• - -, - - ‘)‘~
HUNTE~ DON ._ 

—

S~~ (RSEY
h(~~(~ ~~~~~~~~~~~~~~ i-c~m ~~ UO!

~ ; ,— / ‘.? .
I 

~ j ~~ /
y 1 Q

_ j
ME,,Cz,I ~~~~~ /

C
• ~ ~ o.lvouTh

?~tNTON ’~~I CLEMENTON LAKE DAM F-’ 
~~~~ / ~~~~~~~ ._- —

...., ‘..

9 .

I cct ~~

I
_IWGYON ,

O(, 44 5_ _ ,~

.. %~. 
~~ ‘p

\ •_.
~ 

\ ‘
‘ 

N., /
SALESi “

,~~~. t ’ ~ 
c.

~~~~~~~ ~~~ : 
(
\‘.1. ‘. 

‘
I

ArLANTI C r
CUIi$E~ LANQ N ~~~~~ -

~TL *~ TIC ~ TT
• f •__...___

I-i
CAPE MAY

CAPI~~ Y . 

~PLATE I

STORCH ENGINEERS INSPECT ION AND EVALUAT ION OF DAMS

FLO RHAM PARK , NEW JERSEY KEY MAP
DIVISION OF WATER RESOURCES CLEMENTON LAKE DAM
N.J.DEPT.OF ENVIR.PROTECTION ID . NJ . 00410 -sc ~Lc: NONE

TRENTON , NEW JERS EY DATE: MARCH , 979

— 5--- 
-- - - — -~~~~

-
~~~~~~~5--~~~~~~~~~~~~

-- -

L ~~~~~ 
— — 

~~~~~~~~
— — 

~~
— 

~~ 
— 

— - -- -~~~ - - ~~~~~~~~~~~~~~~~~~~~~ 
._ 

~~~~~~ 
- 

1



- - -~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-

~~~ 

— -

~~~~~~~~~~~~~~~ 

;~.:4::::.~
t:

~
) ‘

~ _,PçJ -, 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~\~\~~ecrgi

~~~~ 
/

~ t,, 13 i~~ ,,~~~~~
’

_ _- BurIIn2ton~ ,~,—~~~ - . • :oI~mb
—5’ - 

— I ~~~~~~~~~~~~~~~~~~~ —r ~~~~~~~~~~~ —~~~~~~~~ -~~--~~~~~ sfig~Jd —

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ / 
n~~~~~~~~~ j Prm~~

‘( ‘‘,~°‘ ~~~~~~~~~~~~ ~~~~~~~~~ wooai,’ne ~ £ 
i:;” L

r~~~~V

,-, N I
~1~~ ~

— — - 
- - . t?fl! ’lOl ‘- ~~~~~~~ 

. 
~~~~~~~~ 

.)._ ? ... - - . - -PHI 1I~DEt~ HIA - 
~~~~~~~~~~~~~~~~~~~~~~ 

,

-

~~~

.
. ~~~~~~ 

‘ . ~~~~~~~~~~~ ~~~j....ç-
-5~~~ 

p.;, , ~~~~~~~~~~~~~r
C 

Z :: ~-; ) •-
.
~ 

- 
£II~ I

I ~~~~~~~ .s ,. ~~~~~~~~~~~~~~~~~ j -. /~~.ini..... a  - - - - — .,. ,..
-:,~~~~ 

- — -- -a - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘
- ,- 

- - -~~~~ - -
0 j~ . • ~~~~~~~~~~~~~~~~~~ ~~~~~~~~~ N A : 

- - ~~~~~~~~~ :

~W iDE ~~ ~~ ~~~ 
I’
~~
’7 

~ 
~~~~~~~~~~ ~~~~t iureN/ ~~~~~~~~~ - ~~ ~~~~~2~~A— Buddtow~i I~~_ 

~~ - - .~..Cherry,. ~~~~~~~~~ a - ~~~~~
—‘

~~~~~~~~~~~~
“ / • -

/ 
S .4 - -) 

~~~— .  -.-. . - . - —~--&.,I ~~~~ —

~~~~~~~
=
~~~ : 

So utha on

- t a H. 1 asV ..Sp r lng d .Ie ~~~~~~~~~~~~~ 
Fa rv i ew a 

-

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ IS~~~ ~~ Evesham-~~ ,
~~~~~ 

‘~~~
— —~~ 

I ~~~~~~~~~~~~~ ~ LIk Pere /~~Uedford Lakes Fne

A 
(,~. ~~~

_  ~~_ 7 kr easo1t U 
~~~~~~~~~ au n t ~ n ~i e  ~

“
~Li,r 

~

‘ 

I 
‘

~“~~
°‘

~~ ~~
‘

~~~
- “

- ~~~~~~~~~~~~~~~~~~~ ~~~~~~~~ • ; - N - . -

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
a e na e -

~~
-

— - ~~-:~~~ v~ f ~~~~..efl& ~ fl W., 
~~~~~~~~~~~~~~~~~~~~~~~ 

: ,.. - -  
•
- .~~ ‘ ,‘a . .- 

~~ • - 
~~~~~~~~~~~~~~~ ~~~ 

.
~~ 

• a - - -  • 
- . • Ifldi~~ Mills •• •

~~~~~~ ‘Fa iewV~~~ - - ‘I P.-. Hil l  . - 
~~~~~~~~~~~~ 

...
~ ~~‘~ SL’ ~~~~~~~~~ 

- 
-
. -

• I ~~ I S . ~A$C€ .- ..~_..p ne V a I 
• .-~ - ~~‘\ 3’~ ’~~ 

- L.~~ - - 
- 

- -

~~~
. _ - •ex\ . - %  ., - 

- Sliarnong
Se-aell I 

~~~ 
- ~~~~~ ~ / ~~~~~~~~~ ~.\ —~ ~&l ca ~~~~ - hampl on .. ~. #4- \ .  

J~~
, ciIi ~~~. GioLcest er /  - 

. ~~~~~~~~~ - .• 
-

•~ fu rnace

‘
‘ ‘N 

‘ 
F~~ I /< ./ .. 

‘
~4 ~~ ~ Dtznbarton \ J

-
- . Pitma~.N 

•

~~~ \N/ :~~:- r~~~ 
Che~ W ater~ord - . N._

7—k ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ..
• ~~~~~ 77 12 ~~- I 

~~~~~~~~~~~~~ ~~
- - 4 - WHA RTON STATE

‘
~~~~~ 

‘

~~~‘

~~~~~~~~~~~~~~~~~ ~j~~\ ~~~~~~ 
~~~~~ 

~~~~~~~~~~~~~~~~~~~~ ~~~~~~

/ ~~~ 
,

~~~~~~ /0 - ~~ ~
•\• - ‘

~~~~~~ / -,.Y~ ~.
- - •

__________________________ ~ i~ / ~~~, ..
. - . •-________ — -  - . \ Pleasant - -

~~~~~~~~~~~ SCA LE~~~~MILES 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

,if ~,’n,’ e ~ - . • - • . I•~~Franklin A - - - 
- 

~~~~~~~~ ‘- . I . -. - PLATE 2

STORCH ENGINEERS INSPECTION AND EVALUATION OF DAMS
FLORHAM PARK , PJEW JERSEY VICINITY MAP

DIVISION OF WATER RESOURCES CLEMENTON LAKE DAM
N.J. DEPT. OF ENVIR. PROTECTION ID. NJ 00410 SCALE . AS SHOWN

TRENTON , NEW JERSEY DAT ES MARCH , 1979

~ 

- --- —

~~

-
: 

- 

I 

-5 -. —.- -- . - ~- - - - —--—-.— ‘- -- — — - — 5 - -  — —5  
_ ‘~~

_
~a&.~~~ —- ~~~~~~~~~~



F 
_

~~ 

2)ça

( 
~~~~~~~~~~~~~~~~~~~~~ -~~~ Z--~\ .25 \—,.J ’J.J Lr-’ -~1; ~l I (  

—
~~ 

1. [  
~

.-‘-5-

~~~~~ 
J~~~

.1- .
~~~~~4 ~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ .~~~~~~ ~~~~~~~~~~~~~~~ V ML-

I . ~ ~~~~~~~~ ~~~~~~~~~ / • • - 
•.

~~. - • - - ~~ v-.. 23 ;e
.. ‘-.~~‘c �- I ~~‘ 

—
‘. —~

- ,• • -~~~ f / M~~. ..~ 
., • ...- . •. • -

- 
_•-, - — ~~~~~~~~~~~~ .. - ‘—.-———-...——- - - —. - - .- • - 

~
_-. -

/ 1” M. 
;~ ~~~~~~~~~~~~~ 

N
’

‘ ( “ —~~~ c~ - - - 

I \ - 
.. 

- - 
/ ‘ 

~
-‘ 

- 
- 

- 
:

~~~~~~~~~~ 
r 

/
/

_ _ _ _ _ _ _ _ _ _ _

‘F “~~~~~-~
CLEMENTON LAKE DAM I /

~~~~~~~~~~~~~ M ; \~\ ~~~~~~~~~ ~~ ~-~[c~~Z1 -‘.~-~~ r: ~~~~‘L~- .\. .• ) \- -/‘
~ J) I c~~~~~~~ /c~~~ ~~~~~~~~~

.

)
~~~~~~ ).j ~~~~ • -\.-

~ 

-
- , ~~~~~~~~~~~~~~ / ~~~~~ /f~ ~~~~~~~ -

~~~~ 

_.
-

~~~~~
. (J~ ~~~

)  .\)  - -< ~~~~~~~~~~~~~~~~~ ~~~~~ ?r~~~ v/ f l /~~~ J~~ —’ 
‘
~~ ..

• 1 
~\ 

‘
,
~~~

,_ 
.- W~~~~~, ~ “ 

- \/ 
~~~~~~~~~~~~~ 

-

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~ > 
ç~~i 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

f1 

~~~~~~~~ 
~~~~~~~~

~ 
çe ç ~ ~ ~~

-.
~
‘ ‘L~~~ 

“
~ 
( \A \ (,

‘
~~~~~~~‘*~>. ‘7 \__4-,~ ~~~

Legend

AR Silt and sand with some clay and a significant
amount of organic matter near the surface. -

tlV—23 Sand wi th interbedded silty sand.(Kirkwood Sands)

Note Information taken from Rutgers University Soil
-Su rvey of New Jersey , Report No. 17, Camden County
and Geol ogic Map of New Jersey prepared by Lewis and
Kurnel .

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  I PLATE 3

STORCH ENGINEERS INSPECTION AND EVALUATION OF DAMS
j FLORHAM PARK , NEW JERSEY SOIL MAP

DlV~SION OF WATER RESOURCES CL EM ENTON LAK E DAM
N.J.DEPT.OF ENVIR. PROTECTION I D  NJ.  00410 SCALE ; NON E

TRENTO N , NEw JERSEY DATE: MARCH , 1979

-- - - - - —~~~---

L~— - -. - .- j~•. ,S - • _ 
-

— - ~— —-- ~~ A .- i~~~~~~~~~~ 
—~ - -~~~ 

______



~~~~~~~~~~~~~~~~~~~~~~~~ 1 -- 

-

/

/ 

_
of

L7~~/ e., /Ot~~77~~~c~7’ ~~~ 7’~~~~~~/ / ______

5’/~e~4~-/ /=~~-/i>-:~
q 

cf~ ~

H - _ _  ~~~~

7
~
2/V L AA (E

A/~77~~-
/,7/ 7/c77~~7//c’p7 / ‘,~~e.’~’ /r ’,’~’-’ /~ a~~/o’

//~~~~~~~~
:_//

~7/
_;’ ~~~mZ7~~~ /~~

‘ /.~‘7~:f~

_ _ _  

- ~~~~- - “.-- - - J
IliIa — - - ________ — — ~~t ~~~~~~~~~~~ -~~~



r 
- -- - - - - -  - - --5—’- - - - _~~~~~~~~~~~~~~~ _ _ ~~~~~~~~~~~~~~~~~~~~~~ - 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — 
- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

\~~ \ \

~~~~m

~~~7k m~~,-7f 
~~~~~~

~5/-a/-/7-7 L7r-~?//7 

1 i 1 ~~~~~~~~~~TTh~~~ _  

- - - 

I1 _ 
- 

- - -

_ _ _ _ _ _ _ _ _

/  /~~~~~~~~~~~~~~~~~~~~ 7/77 
~~~~~~~~~~~ / ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ \\ ~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~oi’

_ 
~~~~~~~~~~~~~~~ A /7 7~~,~7/

~ i~~ th ~~~~~~~~~~~ ~~~~~~~~~~~
-- --- — -- --

~~~
- -- --~~~ ~~~~ I

L 4A~E

PLATE 4 —

DIVISION OF WATER RESOURCESSTORCH ENGINEERS N.J. DEPT. OF ENVIR. PROTECTION -
FL O R H A M  PA RK , NEW JERSEY TR EN T ON , NEW JERSE Y

— 

INSP ECTION AND EVALUATION OF DAMS

GENERAL PLAN
CLEM ENTON LAKE DAM

1 . 0 NJ . 00410 SCALE : NOT TO SCALE
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

DATE MAR CH , 1979

--5 - -~~~~~~~~~~~~~~~~ 5- -  _ _ _ _ _ _



- ~~~~~~~~~~~~~~~~~~~~~~~ 
_____________ _

~~~~~~~~~~
:___

~~~
_-_ .,-- __-,C —- 

- ~T -- - - - - - - 
—1 rr—~- - ~~~ ~~~~~~~~~~~~~ - 5--— —:

-u

—~~~~~~—~~ ~~~~~~~~~~~~ - - /7

— - —-5-- 
/ 

/

/

N - 
~~~~~~~ /

/ ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~

\ / a~7,
z,L~,t7.7 

~~/ 
~~~~~~~~~~~\ / ~~ / S / ~~7r ~~7~~’ ~~h~~/ 7t7~~/

/ ~ /~v 457

\~~~a 7
’7’o,77 c’.” c.~~o’~C ~ 7 ’ ’,’ —~~’/

/~/~‘V 387

NO7~~~~~;
/ ~~~~~~~~~~~~~~~~~~~ ~~~~~ ~~Y7 7~~~2t77 l / 7~c//t7g7 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

5 ~~~~~~~~~~ ,—/ T~~,’/c ’,— ., C~~~~
-
~~

/e t-? ~~~~~~//7 it~
q 9/~~~~~~~~ /~~

L7~e~~/ r76~~/ - /9~’5 .~~~‘t~~’d f7~~/~1 i,~~~~~ee//o,~~
/2~ee,-772~’et- /~~ /97~

2~ ~~/ev~’//at~~- t2!’P ‘
~~~~ ~~~~ ‘22

L - 

-5—5i -~~~~~~~



____ - -: - -

5— _ _ _ _ _ _ _ _ _ _ _ _ _ _— —.5,

.11

Z,///r75 ~~t~m
.~~ ~?~i ~~~~~~~~~~~~~~~~~~~~~ /

/

/
1
~~~~~

_
~~~~- ~~~~7 

-

/ 

Wof~~~ L~~~’~ / ~~ 

-
-
5- - - 

_ _ _ _ _ _ _ _  

7

- - ~~~ ‘/~~~S~_ — - ___________________ -

E/e~/ 54~~2 -
~~

~76 
-

\

- —~~~~~~~~~~~-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~~~~~~~

PLATE 5
DIVISION OF WATER RESOURCESSTORCH ENGINEERS N.J. DEPT. OF ENVIR. PROTECTION

FL OR HAM PARK , NEW JERSEY TRENTON , NEW JERSEY

INSPECTION AND EVALUATION OF DAMS

SPILLWAY SECTION
CL EMENTON LAKE DAM

D N. J. 00410 [ SCALE :  NOT TO SCALE

— ~ DATE : MARCH , 979

L



r 
. - - - -5 - -  —-5 —•.-- - - . - - - ---5- _ _

~~~~~~~~~~~~~~~~~~

—

~~~~~~~

— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- —i--i-

1~

~~~~~~~~~~~~~~~~~~~~~~ 

l
-- -- - -~~~- - --~5-- ---~~~ - -~~~- - - -~~ - 5 --

- - --v - - . - .~ -~ — i’-

— 
- - - — - : ~~~~~~~~ ~

- 
( :1-I 1~ 

- 

- 
1 ~ I ‘F

I - - - ‘ / -
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~

~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~ 

— L

- - 
~~-

- 
;~~~~/ ;  ~~~~~~~~~~ -~~~-~ .~~~ -

/ -2,~~(7 -  ~~~~~~~~~~~~~~ I - ~~~ ~~~~~ ~~~~~~ 

;~~~~~~~~ • — / ,-~~~~~
-
~~ ~~~

_

~~~~~
_ ‘( ~~~~~- ~~~~~~~~~~~~~~ -~~~ : ~~~~~~~

5 - 5 - -  — - — -~~~~~~~~ - ----- -.  -~~~~~~~~~~~~~~ --. ~~ -~~~~~~ -- - - ~~~~~~~~~~-



flTT~. — - IT . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

- . -
-

-
- -

- - - - - - -

~~~~~~~~~~~~~~

- -

5-~~~~~ 

- --—- --5 - - - -  __ _ _ _  _

f

.1

- 

,\~ -
~

,
/ ‘-.- -. —~ 

- 
- 

/ -
- - 

5/, ) . .~~~T - - 
-

\ __ 5

, -r - T •-
~~~~~ (~~~~( ~~~~~~~~ /

__ 

--5 ---- -——
—- ‘ - i- - -  -~ - - ‘ _

~i ~~ - - -s ~~~~~~~~~~~ - - j  - - - ~ -

~
‘C2 T ’ 1 

-,

~~ 1 71 1T~~~~

~~~~~~~~~~~ ‘

~~~~

- j ,:~
_ 

~~~~~~~~~~~~ 

‘ 
~~~~~~~~~~~~~~~~~~ -~ v - / - :  ~~ - - - - - - ~ /2~

L .-)I’-

~~~~~~~~~~ 
_ _ _ _ _ _ _

_ _ _ _  _ _ _ _ _ _ _ _  

j PLAT E 6
- - 

T
~~~S~~N OF WATER RESOURCESSTORC H ENHNEE RS NJ DEPT. OF ENVIR PR EC~ iC~

~ L 1~- M  -~A~~v. NEI~ Jf -~S~ ~ - R[ ‘~~ C~N , Nf ~ Y

N S
~

--L
~~

T O N  A N D  EVALUATION OF DAMS

PHOTO LOCATION PLAN
CLEMENTON L~’~KE ~~~M

I D N J  0041L 
-~~~ 

j -~~~~~~~~ E~~~~~~~~~~~~~ 1 T! SC~. LE

_ _ _ _ _  
- 

MA R C H , 979

L -- - - ---~ - 5- --5 .~~~ 
- -~- --‘- ~~ - ---i —-5- —-5—- - -5—— -~ --— - -



- - ---- ______________________________

APPENDIX 1

Check List - Visual Inspection

-~~ Check Li st - Engineering Data

Ii

-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



-- -
~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

S

‘9
S

—:1 S .

1
.3 I
14
0
U

.54 
. 

-

‘U 0 -

$4 .54
o U
o 0

ci

‘31-4

0 .  - -U
Ia 

$4
ci 0 

- -
0 u

~~~~~~~~~ 
-

to t,

H 
- 

~
_j -

C V 
. - - .

0 $

~
0 E I

F .54 c_.) I ~~0 ) -

14

• .~i 
LCj

‘3 U

0 0
U .5.’

U
ci

.- 
. r..

Co -

ri 
03 ‘3 0)

C r—.

~
14 c ’ -

0)
.~~~ 

— 
.0

- —J - 0 ) 0 )

a 
,,4 ,-4 ~~~~

— 
. -

f4 ci
o ‘3 ‘3
-1-’ 0 U

0 >5 0)
U (13 (Ø~~~~

E U ‘3 14
0)~~ C) 0 ci 4-5. z

(3
~ ~- ~~

(3 ,.. ,
~~ 

U

U U L ~ 
-

q p.’ 
~~ _ C..!) ~~

4.1 o to . •

pc~

— ----— - -—-——---‘- -5

- - ~~__-5~~~~~~~~~~~~~~~~~~ 
—

~~
--. - - ~~~~~~~~~~~~~~ -— ~~~~~~~~~~~~~~~~ ~~~~~~~~~~ 

_ _~~~_.~~a-.- ..~~—• -_ -_  
~

.—-- - -
~~~~ 

—-.5- 

~
----- .---



-. —~~~~~~~ --—--,~~.
- ‘----- -~~--.- 

~~~~~~~~~~~~~~~~~~~~~~~~~~ - —-- -- 
-

~~~~~ 

-5 ~~~~~~~~~~~~~~~~~~~ -~~~~~~~~~~~

-4 
-

...) 0

-~ 0

F l ! ;

L~~ ~~~~~ ::~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ J



- -.  —--
~~

— - — - - — -- - ---
~~
.—--- — ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

— 
-.5- -- 

:_ —
~~~~~ 

- -  5- 
-

~1

C-I

U
.
.
~ 0

.‘3 
-

- - -

0

— 0 ) 4  I-I
‘—4 w -. —U U - 0 U) - 0

‘~1H ~~ U
t
_ 

<~~ -~ 0 0
~J p4 .~~ I-) 1-4

- >I~ U •cc ~-414 14
14 1-’ t4 1-4

.4 0 i~J 1-4 c ) ,  - S.-.
-~: < c’. U 1-1 4 .4 ~-a
~~ ~• U  1-4 Q ~)

- 
r__ _ I

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



— — .— — -------- —-5- 5- --
- - —

— - -- - . - . . - - -- --— - I—--

•5- 0) -

> 4-’
0~~0 -
I— ’. -- 

-

0 ) 0 )
.0.0

Li
o 0 0
41 c..~
.1) Wa)

( 3 0 -
.5— U, 0

8 ~~ .
. S- E 4-’

- 0) 1 0
~0

0 - 0(n >
U)

- C)
> 0) 4-’

>.
14 •5-

0 c D~- 0 - 1 0 ( 3

L
1 m b

- -
. 

-
- 0 ~~ 0)

~~ 0 C)
- - E a-’~~~

~~ • U w  - - 
- .

- 4-) 0) Q) >5 . 
- - - -

~~~~~~~~~ - .

~~_ u m n w  -

(0 U 4.)

. • U G ) ’- - C’
- - 0) 0) 0. .s- Ill -

U) 0E 4 - ’ E

14 1 0 1 0 - m O  S.- ~0C) ‘4~-~~C - u  4-’ .5-
1-4 - ‘4- in in

‘~- 1-’ E4 — 0 0-) in
- <  

- (0- 0 C) >5 0)
> 0) Q.(0 — S..

,— 0.
I~~ 

4 - ) i n S--- - 10 0)
(1) (n O) E 5-. -D
IC) - 0. 5.. ~
1) ~~~U - 0 ) ’

- 
. W 5.. - w > a i

- 4—~~~~~DU0 0 r  in 5— .5-

(fl O. I
C >) ~~ 1 1 0
0 1 0 E  • U

~ ‘0
0) 0) n D W C~~D
C ‘3 0 1 0 5 . - O G) S_ S..
0 0 S-. Q 4-~ .— 4-~ 0 0 ) 0

UJ S_ in (0 (3 ~~ >

I~4 E-4 .4o~~ < i-a
114 P

0 r-.
Z 0~~~ 

1-4~~~ N U
0 1 4-  I-I

- 
U)

U) -

‘-4
•

. 

. 0 ~ 4 ~~~0

• U
14 p 4 -~~g 3  I-’ , -.4 U < l-4~~~ ~~~~~~~cn cS~~. p..

1~j  
U ,( .) ~~~~~~~~~U) C-. o c-l o

1-4 ..‘. .3 ~~~ .-) I I  .4

~~~~~~~~~~~~~~ ~~~~~- .— — — —_ -

~~~~

_. 
~~~~~~~~~~~~~~~~~~~~~~~~ - 

-



— 0 
- - 

-

4.’

0 UU
> S..

C C )
5.- — O
0 C
4-

U) s — C

• 0 (0 - 5-.

- 4 0  -‘V .

.~~ 0) W I .
(~j  > 5 -0 C ( 0  U I/I

• E
o 0i 0) C4-
0 1. 0 ) 1 .  - C O
14 .0 0
p~ C) ‘V 0 0)

.0 C C  - 0
C S . -

0 ‘V
5.- o—  ( 0 0

U, ~ .~~~~~- S _ U )
t~~ 0 ( f l ( 0
~~. in 0)

C 0in -
¶ 0) - C ’~~ - 0 0

C) 0 ) _ C  V) S_
5-. 0 .0)
I- 0 . 0  - -

0) 4.)
- 5-, 1. .C

0 4-’ - - C
U C  - •~~~C ) in O
~~~ ( 0 i n  C
~ 0) 0 0.  5 - 0 4 - ’

E O i  4.3 4.3 ‘ >~~(0C’,i 0
>~~10- S- in 10.C a)

- 4.) . ~~~0 •0. -
CS.. • -

— 0) ~~ 0) - .. .— ~~ 0 C
i n i n s- 0  U

0 . 1 0( 0  0. 0.
>5 E 4- 0) .,.. , >5 0.4-
5- in 0’D ( 0 ( 0 0

. s - C  E .
1.4 ( 0 O~~~~(0 0 s -  0)

5-. 0) 0) 0) -

~~~ 
0) 1/) 4— 5-. 0 0) s C •

~~ C ~0 .1-) (0- - ‘V 0..,- 4-’
0 4- —

0) 0) C in O U
i... ~~ 0~ E 

. 0-r-• CO
(/‘ • 0 10- • .C .~.3 4..

0 0)  - - - U Cr — C 0) 1. U • (0 U 5. .,
~~• 4 - ’ C O U O )  4 .’C

C CO ..C i n W  ,. OJ U S...

~0 C E
~ E i n  - 0( 0~~~0 

~~~~( 0 E C  ~~~~~~~ “ )  .
C 5.. (0 0 0. ~0 .0 C ‘V U
(0 0) 0) (0- (0 •~~~10 • 5
.0 C’ C  (0- s - 0
E W U O )  00)  - S _ U O JC
0.J i n i n U  0) D O) C

1 .C 1 0  s— ,-~~ D 0) 0) s - C E
W ( 0~~~~~ U C O . — ..- C C W 4 - ’ 1 0O

— .. . C 0 . 0 0  E C O 5 . .  0 - 0 C~~~~.C 5.
• F- in -D — C.P) ~ .0 0 0 04-

- 
.~~~~~~~ #5

• 
.~ ‘*4

•r . pp  ~~ 4 
-

1-4 UJ p. -

~~~~~~~~~~~~~~~~~~~~ :~~~~~~~~. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



_____________________________________________  
- 

—.-—-

‘V - . - - . - - - - - - - - —-- -- ‘-5

0) ‘4-
4.) 0

‘0
S.. - -

• 0

C)
4 4~)(1•35 0) (0

75 ‘Vo C
-) 1-il ~

) 0)
I—I U 0.

(0- 0 -

0) 4-)
...-.I S.. • 10

- C’ - -

C C) -

• (0 C
1 0

• ‘~
..I 0)

i

~~ .

“~I 
‘0 0

~~~~. 0.
r~~’ in 4-) C -

• 0 0  -

~~.. S- I. - C) ..-
54 ‘.- G) i nU  -

• ~~ ., C 0 . 0  C.) -
- 1.- C)

- 0 ) 0 .
0~~U 0 .1 / I

-~
— — 

-~~~~~~~~~.5— 1 .

‘V C) C
• C . 1. 0 1

• ‘0- C U i n
0 

- - U .5-

C) - 
- U • -C ’V  - -

. . ~~- C  C)
C) > )

1 . 1 0  in -I.~
.. - - .5- 0) ,..

0. .0.— C)
C) - 

- W~~~ 
- 

-.- - 5-
-

- - . 00  - >50.
(/) C E U  U U ,  4-).

- . 
. . 

— 
. ..- - - U

• 
- U> , - 

- — i n
0 ) 0 )  • 1. •5.’•~~0- - S..

~~ 0)4-a ‘V - • ‘V 0 U - Uz 0 0) 0) C U 1 0 a)  1/)

o • . - 1 .U  (00 4 -E
~~ S _ O n )  (3 (0 U

.0 C I. - U’ 4- E U) - 0)
0 0  W i n  10 5-

4- 0s- 0) 4.) ‘~~~ - ‘V .

0 s.: I. (0 -U  . . 
.

I C -0) . (0 .C in 0
in .,- U 4-’ - in - 

. 0) U - ‘ .

- ~~ 4-~~.C QJ U ~~~C in -

~~ C 4-” V . . ‘3  00)  - CO
0 ~~~~~~~ 5- . in..- . - I .E

(l~ • E .4-) - U 0) .C U C)

~ I U •s- __ - U) 4.) ~) U ~ • E
f~ ~~ in ~~ 

(0 0) .0 • (0 -

Oi .0 1. ‘V 4-) 0) U in (0-5-  in
( O C ) C  ~

) . . (3 0)
. 00  .— L U)  - - O C i C - 

U , .
(-i 4- E U - U 0) s— C’ C 0) -

545 0’.- .0 0) 4- ‘V 10 U
F- 4- 0 • E C - 4.)-.- .C - - (3 -

0) 0 •.- •.- - ~ 5.. U C’ -

~~ 
C - in 4.-’ U . 0 .0

- 
- - ‘5-~~~~~~~~ 0J (3 5.. 0) - I. .

s - i n ’V  0 ) 0  1 . 0) 0 )  . 0)
S.. 0) 0) 0. 0) 4.3 S_ . .0

C O W i n  E 5- 0. U C)10 - - E
0.’.- C (0- .~~ ~~ (0- 5. .C -

- U) 0-•.- (/) F- in ~~ 0 U I—

• . 1*4 • - • - •

0 .

t’. O - 
i .  -

o z z  a - -

7 •_3
0~ .4u’
‘-41 -‘( 14 1*3 14
i-’. 54- Li -

“(1 v, -’( s-’ .4 14
71 t~. .-4 1~1 - 14 1-’
‘-4 ; O C 5 ~~~~ C., - 0 7 -c

~~ z 0
<5 -(~~~~~~>(I 0 1-~~ 

.~~ i-rn >~14 014 0 U) -.  U) U U
zi- •

.4 P-4 .1J 5- 14 1-~ I-’ 14
-• ‘Sc ’ ~~~~~~~14 14 14 0

~) 0 0 . 4  .< .4 .4
U) < Zi -  F’S 14.-~ ~~~~~~~~~ z
> 0 0 0  .-~ 0 0 14 -

~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - ‘ - ~~~~~~~~~~~~ 
- 

~~~~~~



- — ~~~~~~~~~~~~~~~~~~—~~
-- _ 5-_ f~~~~~~

_ - - -

. 1 .

‘ 
4

0
‘-4
5-4

H -

7
14

0
0
14

•

0

14
IC:

I
— 

- 
— ____________________________ ___________________

I . .

$ - - . . .

Va 
.
.

7 .- .
0

- :_~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



r 
—

~~~
- - —---- -- —--—~~~~~- ,-

-— — — - —
~
---.- . 

~~~
— :-- -- ---

~~ -—- -----~~~
--- -— --- - - 

- -  
J-.--

~

-

. . 
- 

- :• ‘ .
•

4.’

0 ) 0 ) 1 0 -  0
j -

• L I— S. - ‘V
I - 0 0  • C
$ 4 - - 4 -->5  (0-

U) • 10• 7 E i n s~~~~ >50 (0- 4-3 0) .- (0
‘.4 ‘V C Cs -
5-.’ 0 )C ’ . -
-Sc .C E (0- 0. —

0) 4-3 .C i n
7 ~~~~~- O  0.
14 - 0. 0  E in.

S.. 1 0 . — 0
4 .C • (0 - I.

— 0. 4-’ C ) ’ V 4 -  U
oi C’ . 0
(4 1 r- 0 - O -  .0

- C L C ) 0  - in
.C.00.CV) ‘0

• . - 10 (0-
• - .C 0J L 4— C)

- . U U U O  - > •
C) 5 — i n

U S _ W O )  . C) .)~.C 0 4 — ’ 0 in S..
C’C O J C  0

Z • . - 0 S - ( 0  - in~~~( 0 - U O U  C)
S.. C i n

. 4-) >,0 ’~~ (0 0)
• U ) . 0 O’V  (

~)s-

—5- --

- W i n
s - U U

— C 5 - G)

~~~U E
. . - (0-CU

00 . 0  —

• ‘0
C)
0)~~~~ C -

‘1. ‘V s-..
. - (0-- C

- - -

- - 0 05 .  -U) U) 0J
- •‘- .0

- ‘ V >SE

U) 
. ‘ 3 ( 0  . -

z 
.
~
. .5 -

0 •
- C~~~~~~- -

•C U ’ V
1 0 U G )

.~~~ .
- in S . . -

. U C O  ~- . i n
in W i n o .
C C’ in • . ~~..

- U, 0 . ‘0 0) - . - - . 0  -
- - -.- - - •s- .0 in ‘V -

1-4 % 0 - - 43 5. s— C) .

IC. I - u - .00.— U -- - U • -U ( 0 C O  0)
‘ . 5 -  0) ~~~L -

5~ I . 
- 4.) U in 0)0  - - U -

(4 In C) S -C - —
.0 S_ 0 - • . - S- 0 -

- . 0 U W ~~~~W
C O. U - 0) -

0 . 0 0 . C C)  - . 0) -

~~~ 

. 

- 

— 

- 
L)~~C . - 1 i  - .~~j)

•

_ _

JL 
_ _ _II.. — _— _—~~- —-— — -k- — ~~~.— ~~~~~~~~~~~~~~~~~~~~~ ~~~ 

~~
_ . .  

~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
s_ ._ ~~~~~~~~~~~~~~ J



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ 
__ _____i_—— ---- --

- 

~~~~~~ 
-

_________________________________ _______________ — 

.. 

— ___________

4

U) .

0
‘-4

7 1-~0 < • -
I-’ > -
I.- IC~ -
< (‘.1 - -

U)
7 .4--
14 0 . .
.4. - :

- 
-

5~4 .U) -7 0) - ‘ -
0) 

‘3 ‘3C - 00 - 0 7 7 - 
.

-
7 7

- 

-S 
. .

- 

.

7 1 >o i r ~ U) •
.4

‘-‘S O -
5.—. 7

~~~ ~
-- o -

‘4 14
• 1* -

- 

U) 6
14

II) ~~
0 0



~
—

~
-—

~
-

~ -- .-
~~~~ 

- 

-- -- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -— 

~~~--.

• a)
- - 

-

-I- -
U -

U -
(0

U,
7 -

0 C’.)

I

-

-

.

~~~
?— s -U
~5j 0)0
‘~ > 0)

0) 0.
5 - i n

C
0) -r-
(0 - 4 —__J O 

-

C.-)

0U

• 0 5-I

14 0)
U) 14 C’54 U) ~~

SQ 10 ‘30 ~~. 0
in C
C) -~~~0.
0 U
5- - 0
U) - 7

~ 

~~~~



-- 

~~~~~T~~TT IL~ - - ----- -
~~~~~~

0
‘4
1-4

- SD -
SD

SQ

0:4 ’4

F- .3 U) U)
• F-l 5-~~~.) O O t-~

~ , G a o~~~ 0
1-4 C) 54- 5*4 0

L ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - ::-i~~~~~~~~ ~~~~~~~~~~~~~~~~~~~T:



4

~~~~~~~~~
.
. 

.

7 -

-
-

1-4 . 0 - - 
-- . U

- ‘ 3- 
• - 1:3 0) 

-E
- (-4 0 -

- 

-
~~~~~~~~~~~~~~~~~~~~~

- 
~~
.) 

- 

.

-
-. C) 

- . -

I 

- 

~~~~~~~~~~~~~~~~ 
0) - 

- ~~~~) 0) 0) 0) 0)

I 10 .0 .0 .0 .015 
~~~~~~ 

5. (0- (0 (0 (0- 10
- 

8 - - - 
—14 > 0 > > > > >

ii - U)
U S.D 4.) U U U U1 o U) 0 0 0 0 0- 7 7 7 7 7 7

14 - -

I - - 4 

- 

.

~~~~

- 

.
-

~~~ 

. 

-‘ -b

________  

I -
-

- - - -- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

.



r 
- - 

- 

— r~~~~~~~~ -~~ - - 
IT - : - - - T.~~~~

__ i__
~~ 

- -

I

- 
. -

N.
0)
— 4/I

5-.

- — ‘ 0
• 0.

- > 50 )

— ‘ V0 0)
S.. 4.3
43 10

0 0
- . 0•.-

I.- - L W• 0) 4..’
e U 0 )

10’V
- . . .

- 4- .-
- 0 (0 -

D C ’
(0-C

- a)..-

- -
- C

• 1 0
.-

~~
. - - - “ 0

- 7 _ C )
. - ‘V

- U S . -
- - - 

. L W
- 0

- 0.0)
- 0 ) 0 .

- . 
- 

- _
~~~~in - .

C
- . 0 - E5- U) - (0-

. C’V

.~~ 
0.~ C) C) • 0.4. ~— E’V

~~ (0- (0- (0- (0 W L  0
5- — - — — - C). U C

• - -s- -.- ..- in U) 0(0- (0- (0- (0- ‘3 0. 0) ‘3> > > • > .-~~~~~ S..0-: - (0:

U U U 4-) -

0 0 - 
0 - 0

7 7 7 7 .

-
I 

. 

. .

- 

.

Co

to Cl)

- ,‘.
~~~~~~~ 2

(-4
.4:
(j

U) 0

0 (.4 3 >4 (-4

~~~~~~~~~~~~~~~~~~~~~~~ 0
Q s-~ 2 2~-j
(S.) 0 - oC) . 0  ~~~~~~~~~

— —
~~~~~
-

~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ _~~~~~~~~~~~~~~~~~~~~~ _ _ ~~~_ I_ ~~~~~



rTr -‘-~--.- r -. 

_ ~~~~~~~~~~~~~~~~~~~~~ 

— — ---‘-‘-- — i_~~i~ 
—

~~~ 
‘- r.,.’~~~~~~

0
‘V

0) C)
- I. in

— (0-
.5- U
(0

‘4- ‘V0
>5 0

—
4-

‘V
- - 0) 0

- - in 4.)

(0- 0)
U D- 

‘V- 
‘V0 —
O ’ V
5.- a)

- - 4- 0)
‘0-

- - 0 E
- - 4.) (0-

‘V
0) in

• 
-
~~~~ U~~~
‘V 0 ( 0

• -
- - - - - A) D- (0-- 

0) .0 0)
• ( 0 - •  S.— E E  ‘U

( 0 - C O’V V )  -
‘0 0  C) 0.

U) E 0. -- 0.4 (0-04-
- - 

- 4 0 ) 4 30• - . - (0- S- I.
- - . CflU OJ WU) C) 0) 0 ) .  C) i n > L  C)

— — 0) 0 .0  D —.0 .0 .0 .0 - 
‘V ~~ ~— .01. (0 ‘0- (0 (‘0- ‘.- 

~~~~
.s . tOC), s- 5- — - 

- 
.— ‘ 3 ( 0  (0 5-

- .5- • U) ‘0 SD 4-(0 (0- (0 10 -~ . -(014 > > > - > I I >
~~~~~~~~ 

.~~~ 
-

LI) C)4.) .4.) - 4.) 4-) 5’.) (0. U0 0 0 0 0) ~~ 07 7 7 7 — — 7

- - 0 -
~~~~~

I~4 Q(4
i- C)

0

~~ocr

I



r~. I.IT~TTT TTT.TT~TT T T ~ T T T T T — ~T~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

• . - 
. 

$

C) 
- . 

0) - 
-:

— U )  — 5-
.0 

- 
. _0

(0- (0

~~~ 
(0 (0
> >.
~z

U 4-)0 0
-~~ . 7

£

‘4 .3

- -a. 
•

>4 - .

• P-4 iØ
5-4

(~~~~~~.



r - _ _ --
~~

_- -
~~
-- -_ -—-

~ --—---•- -.- -- -~~-~ --~~,r----- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

APPENDIX 2

Photographs

- ~~~~~~~~~~~~~~~~~~~~~~ . _ -

- 

~~~~~~~~~~

-

~~~~
-i



_ _

~~~~~
TiT

~~~~~~~~~~~~~~~~~~~ 

-
~~~~~~~~~~~

_ _- -

‘I’jj
~~
j

~~~
’
t .~~~ jj

— 
~~

‘
. - 

-

PHOTO 1

UPSTREAM VIEW OF SPILLWAY
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PHOTO 2
SPILLWAY GATE OPERATIN G MECHANISM

18 Dec 19 78
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PH OTO 3

SPILLWAY DISCHARGE CHANNEL THROUGH DAM
FORMED BY BRIDGE ABUTMENTS

4 PHOTO 4
SPILLOVER AT DOWNSTREA M END OF SPILLWAY

DISCHARGE CHANNEL

18 Dec 1978
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PHOTO 5
UPSTREAM FACE OF EMBANKMENT

DETERIORATED STEEL SHEET PILING

- __

PHOTO 6
DETERIORATED STEEL SHEET PILING AND

CONCRETE ADJACENT TO SP ILLWAY

18 Dec. 1978
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PHOTO 7
DOWNSTREAM FACE OF EMBANKMENT

_ _ _
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PHOTO 8
PAVED ROAD ON CREST OF DAM

18 Dec. 1978 
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PHOTO 9
DETERIORATED TIMBERS IN SP ILLWAY DISCHARGE

CHANNEL
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PHOTO 10

DOWNSTREAM CHANNEL

18 Dec. 1978
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I -

CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA

ENGINEERING DATA
1 - 

- 

2.8 square miles
Sparsely develop ed , one upstream lake . -

DRAINAGE AREA CHARACTERISTICS: Cranberry bogs and woodland.

ELEVATION TOP NORMA L POOL (STORAGE CAPACITY): 54 .C MSL (28 acre-feet )

ELEVATION TOP FLOOD CONTROL POOL ( STORAGE CAPACITY ): N.A.

- 
ELEVATION MAXIMUM DESIGN POOL: 58.8 -

ELEVATION TOP DAM: 56.7

SPILLWAY CREST : Top of Timber Slide Gates

- a. E’evation 54.0 (top of gates)
1 b. Type Sharp-crested weirs -

~~. Width Approx. 3 inches

-j d. Length 12.8 feet (total), approx. 4.3 feet each

e• Location Spillover Downstream face of timber slide gates

1 f. Number and Type of Gates 3 manual timber slide gates

- - OUTLET WORKS : 3 timber slide gates

- a. Type Timber slide gates
- 

b. Loca tion Spillway

c. Entrance inverts__51.0

- 

_ 
- d. Exit inverts_ 48.7

- 

- - e. Emergency draindown facilities : Slide gates

4 
HYDR OMETEOROLOGICAL GAGES : None

- 

a. Type N.A .
- b. Location N.A. .

- 
C. Records NA .

MAXIMUM NON-DAMAGING DISCHARGE :

(Lake stage equal to top of dam) 163 cfs 

_ _ _ _ _ _ _ _ _ _
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